Purification and properties of D-myo-inositol 1,4,5-trisphosphate 3-kinase from rat brain. Susceptibility to calpain.
A new, rapid method for purification of inositol(1,4,5)P3 3-kinase in high yield from rat brain is described. Purified enzyme exhibited a polypeptide of Mr = 53,000 on sodium dodecyl sulfate-polyacrylamide gel and a specific activity of 29 mumol/min/mg at 37 degrees C in the absence of calmodulin. Inclusion of calpain inhibitors was critical for obtaining the 53-kDa protein as the major product and 0.1% of the zwitterionic detergent, 3-[(3-cholamidopropyl)dimethylamino]-2-propanesulfonate, was necessary to stabilize enzyme activity. In the absence of calpain inhibitors, the 53-kDa protein degraded progressively during purification and yielded a mixture containing polypeptides of various sizes. Relative intensity of these degradation products on sodium dodecyl sulfate-polyacrylamide gel varied from one preparation to another. However, broad band(s) at the 42-45 kDa region and a band at 35 kDa were always weak, while bands of 53, 51, 40 (sometimes doublets), 33, and 32 KDa were usually strong. The fact that all of these polypeptides including the weak bands of 42-45 and 35 kDa were derived from the 53 kDa form was confirmed by their immunocross-reactivity with monoclonal antibodies to the 53 kDa form. When the 51, 40, and a mixture of the 33 and 32 kDa forms were obtained separately and nearly free from other forms, each of them exhibited catalytic activity. Nevertheless, calmodulin binds to polypeptides larger than 35,000 but not to the 33 and 32 kDa forms. Incubation of the purified 53 kDa form with calpain generated a fragmentation pattern nearly identical to that generated during purification in the absence of calpain inhibitors. Incubation with five other endoproteases produced proteolytic fragments slightly different from those by calpain. However, the general fragmentation patterns generated by the proteases were similar, suggesting that inositol(1,4,5)P3 3-kinase contains several motifs susceptible to a variety of proteases.